Coccidioidomycosis is a fungal infection caused by Coccidioides immitis. The endemic area is mostly south-western United States. As increasing in overseas travel to endemic areas, the incidence rate has been recently increased in non-endemic areas. The diagnosis may be delayed in non-endemic area. It is important to elicit traveling histories and to differentiate lung consolidation with eosinophilia, for timely diagnosis of coccidioidomycosis. Recently, we experienced a case with pulmonary coccidioidomycosis in a Korean American who visited Korea showed consolidation in right lower lobe on chest X-ray and prolonged eosinophilia. In the case, a confirmatory diagnostic method was percutaneous transthoracic needle biopsy of lung. We report acute pulomonary coccidioidomycosis case and review previous published reports with pulmonary manifestation in Korea.
INTRODUCTION

Coccidioidomycosis is an endemic fungal infection of the southwestern United States and parts of Mexico and Central and South
America. Coccidioides species (Coccidioides immitis or Coccidioides posadasii) are causative pathogens by inhaling the spores [1] .
As increasing in overseas travel to endemic areas, the incidence rate of coccidioidomycosis has been recently increased in non-endemic areas. In Korea, sixteen cases of coccidioidomycosis have been reported since 1976, and the incidence of infection has increased in the last 10 years [2] . But the diagnosis of coccidioidomycosis is often delayed because the infection is not initially considered.
Coccidioidomycosis has been reported to involve almost all organ systems, however, the most common clinical presentation is lung involvement [3] . Most of them are self-limited, and only a few who has immunocompromised host develop disseminated disease [1] .
The diagnosis of acute pulmonary coccidioidomycosis can be made by direct microscopic examination of lower respiratory tract specimens for Coccidioides spherules and culture of such specimens. Serologic tests are also used frequently. Twenty-five percent to 30% of patients showed eosinophilia in peripheral blood [4] .
Coccidioidomycosis must be considered one of the differential diagnosis of pulmonary infiltrates with peripheral eosinophilia, especially if patient has lived in or visited endemic area.
Here, we report a case of acute pulmonary coccidioidomycosis in a Korean American who has traveled in Arizona, USA. We also reviewed previous published coccidioidomycosis cases with lung involvement in Korea.
CASE REPORT
A 50-year-old male, a Korean American, was referred due to eosinophilia with lung consolidation. He had been diagnosed pneumonia 5 days ago based on fever, chill, cough, myalgia, and abnormal consolidation on chest radiography. After intravenous antibiotics and conservative care, he had recovered from systemic symptoms but remained consolidation on chest radiography and eosinophilia in peripheral blood. The patient was ex-smoker and lived near Los Angeles in United States. He had diabetes and had been taken oral medicine for 5 years. He was engaged in transportation.
http://jsms.sch.ac.kr He came to Korea 12 days ago for vacation.
On physical examination, the patient was conscious, oriented, and afebrile. His blood pressure was 130/90 mm Hg and pulse rate was 100/min. During fever, maculopapular rashes had been developed on trunk and antecubital area but almost faded out in our clinic. Physical examination of chest was not different from pneumonia including rales, dullness on percussion, and increased tactile fremitus. Other systemic examination was unrevealed. We checked his chest radiography; it showed airspace consolidation with air-bronchogram and ground glass appearance (GGA) on right lower lung field (Fig. 1 ).
Complete blood count showed an elevated leukocyte count 14,800/μL (reference range, 4,000 to 10,000/μL) and elevated eosinophils 2,800/μL (19.0%). Other laboratory tests including chemistries and serologic tests were within normal ranges. But we prescribed oral antibiotics and supportive medicine for a week. Nevertheless the eosinophilia and lesion on chest radiography remained consistently. He was taken computed tomography of chest, and it showed airspace consolidation with peribronchial GGA in right lower lobe associated with interstitial septal thickening and multiple poorly defined noncalcified centrilobular micronodules on both lungs (Fig. 2) .
The procedure to confirm was needed, so percutaneous transthoracic needle biopsy (PTNB) was performed successfully at consolidated area. Pathologic report by hematoxylin eosin stain showed organized tissue with caseated area (Fig. 3A) , accompanied by multinucleated giant cells and eosinophils, and we also found round eosin stained endospores which look like spherules (Fig. 3B ).
Dark colored spherules were scattered on Gomori's methenamine silver stain (Fig. 3C ). Well capsulated red round ring was detected by Periodic acid Schiff stain (Fig. 3D ).
Cultures for ordinary bacteria and acid fast bacilli were negative, but culture for fungus was white cottony molds at plate (Fig.   4A ). Microscopic examination showed multiple arthroconidia which might be used to identify Coccidioides organism (Fig. 4B) .
Final diagnosis was a pulmonary coccidioidomycosis. The patient was started treatment with itraconazole 400 mg/day. Chronic pulmonary coccidiodomycosis.
person, infections are acquired through inhalation of arthroconidia, a type of fungal spore typically produced by segmentation of pre-existing fungal hyphae. After inhalation, the arthroconidia deposit in the bronchioles and develop into spherules with increasing numbers of endospores. When the spherules rupture, endospores can develop new spherules and extend infection [6] . Therefore, rapid and correct diagnosis is needed not only to treat of host but also to protect laboratory staff from work related exposure to this easily aerosolable infectious agent.
Approximately 60% of exposed subjects are asymptomatic and self-limited. Less than 5% of infected subjects have been progressed to pulmonary or extrapulmonary dissemination. Spread to extrapulmonary organ tends to occur more commonly in pregnant women, infants, non-Caucasians and immunocompromised hosts [6] .
Symptomatic pulmonary coccidioidomycosis appears variously ranging from mild respiratory symptoms like flu and pneumonia to acute respiratory distress syndrome within a few weeks after exposure. In our patient, he drived coast to coast in America, lived in endemic area, and suffered from diabetes. He had enough chances of exposure. We thought he had been exposed recently. His symptoms after acute exposure were developed during an airplane flight.
In some cases, the area of pneumonia remains nodule or cavity forms, which can be seen asymptomatic, but it is difficult to discriminate from malignancies because of morphological similarity [7] . Therefore, in many cases, invasive biopsy procedure was performed. The reported coccidioidomycosis were 16 cases in Korea, and 9 of them were involved chest lesion, which was infiltrations, nodules, and mediastinal lymph nodes ( Table 1) .
Incidence of pulmonary coccidioidomycosis has increased in the last decade in Korea. The pulmonary involvement of coccidioidomycosis was 9 cases, and 3 of them were acute symptomatic disease (Table 1 ). Most of their chief complaint was fever, and radiologic findings of lung were nodules, consolidation, and effusion [8] [9] [10] [11] [12] [13] [14] [15] [16] .
It is not possible to check serologic test rapidly in Korea. If atypical pneumonia is suspected, eosinophilia may be an important clue in the differential diagnosis of fungal infection. More than half of pulmonary coccidioidomycosis has eosinophilia in blood and bronchoalveolar lavage, and eosinophila is an important clue in non-endemic area [4] . Our patient also had eosinophilia in blood and tissue.
If clinical symptoms and chest radiographic findings persist and progress more severe, patients was immunocompromised with in-creased risk of dissemination, and anti-fungal treatment is recommended. Commonly prescribed therapies include amphotericin B, itraconazole, fluconazole, and ketoconazole. The duration of treatment ranges from three to six months, but this may be longer, especially in immunocompromised patients [1] . Although our patient had proper treatments, he was transferred with unresolved chest lesion to go back to US. This is a typical acute pulmonary coccidioidomycosis, but in non-endemic area, the disease may have difficulty in diagnosis. Important clues of suspecting disease were history of living in the endemic area, eosinophilia at peripheral blood, and lung biopsy findings. So coccidioidomycosis must be taken into account in the differential diagnosis of pneumonia in case the patient is resistant to standard medication and has history of oversea travel or residence.
